Peptide Dendrons as Thermal-Stability Amplifiers for Immunoglobulin G1 Monoclonal Antibody Biotherapeutics.
Biotherapeutics such as monoclonal antibodies (mAbs) have a major share of the pharmaceutical industry for treatment of life-threatening chronic diseases such as cancer, skin ailments, and immune disorders. Instabilities such as aggregation, fragmentation, oxidation, and reduction have resulted in the practice of storing these products at low temperatures (-80 to -20 °C). However, reliable storage at these temperatures can be a challenge, particularly in developing and underdeveloped countries; hence, lately, there has been a renewed interest in creating formulations that would offer stability at higher temperatures (25 to 55 °C). Most therapeutic formulations contain excipients such as salts, sugars, amino acids, surfactants, and polymers to provide stability to the biotherapeutic, but their efficacy at high temperatures is limited. The current work proposes the use of peptide dendrons of different generations to create formulations that would be stable at high temperature. Among these dendrons, third-generation lysine dendron L6 has been identified to provide the highest stability to mAbs, as demonstrated by a host of analytical techniques such as size-exclusion chromatography (SEC), dynamic light scattering (DLS), Nanoparticle tracking Analysis (NTA), and circular dichroism (CD). The biocompatibility of these dendrons was confirmed by hemolytic activity tests. Non-interference of the dendrons with the activity of the mAb was confirmed using a surface plasmon resonance (SPR) based activity assay. We hope that this study will stimulate utilization of such higher-generation dendrons for enhancing the thermal stability of mAbs.